Patients are becoming more active in communicating with doctors, forming e-communities, and participating in decision-making process of their treatment plans. However, only a few studies have examined how digitalized healthcare affects patients' and doctors' attitudes towards medical care services and deliverance structure, and the problems that might stem from these changes. In this study, we 1) explored the current changes in patients' healthcare utilization patterns and delivery structures, 2) examined the emerging behaviours and awareness of the participants, and 3) proposed how to prepare for such changes. Methods: Face-to-face interviews and a group discussion with both Korean and US experts on consumer health informatics were conducted. Interview guidelines were developed based on reviews of recent studies on consumer health informatics. Results: While the American scholars had larger expectations about the scope of the changes in the health care system induced by the digitalization of healthcare, compared to the Korean scholars, the interviewees and group discussion participants from both countries all agreed on the changes in medical environment and the increasing importance of medical information. The changes induced by the digitalization of healthcare were categorized as follows: (1) in the structure and location of healthcare service delivery, (2) in the doctor-patient communication methods, and (3) in the role of patients and increasing emphasis in empowerment. Conclusion: We expect that digitalized healthcare will continue to affect the doctor-patient relationship and change the deliverance structure. In order to better prepare for the fundamental paradigm shift in the healthcare system and increase the benefits to society of these changes, continuous and concerted policy efforts to protect the privacy and security of private information, alleviate the digital divide, and secure the quality of digitalized clinical knowledge will be required. (Journal of Korean Society of Medical Informatics 15-3, [313][314][315][316][317][318][319][320] 2009) 
I. Introduction
A new paradigm that has a potential to change awareness, behaviours, and expectations of patients and people who are related to healthcare service production, consumption, and provision is in the near future. At the same time, changes in the infrastructure of healthcare services and a higher level of efficiency in the healthcare service management are expected. Health informatics is predicted to bring such revolutionary changes in production, service, and management of healthcare system. Popularity in computer and speedy growth in the internet spread healthcare information into the general public, providing medical information, that were only available to medical professionals in the past, to the general population.
Factors, including rising demands for healthcare services, fast advances in medical technology, increased competition among health providers, and expansion of the elderly population, are responsible for these revolutionary changes, from a provider-centered healthcare delivery structure to a patient-centered one that regards the patients' expectation and needs as its highest priority. Also, these factors change not only the tools and methods to deliver medical technology and health information, but cultural awareness and values toward healthcare services. This creates an 'ambient care' environment, "a responsive and proactive environment that enables easy participation of individuals in their own healthcare management, better and direct communication with professional healthcare providers, friends, family and a wider community 1) ."
Recently, there have been tremendous efforts made in Korea to utilize the benefits of adopting computer technology and medical technology within the healthcare industry with expectations that these changes will heighten the quality of medical care, lower the cost, and expedite economic growth of the nation. In spite of much increase in this type of attention, however, there has not been enough attention to conceptualization of consumer health informatics and its potential impacts on healthcare system in a larger perspective [2] [3] [4] . Majority of the debate focuses only on technological side of the issue, lacking research on how digitalized healthcare affects patients' and doctors' attitudes towards medical care services, the deliverance structure between doctors and patients, as well as the problems projected to stem from these changes. The purposes of this study are 1) to examine recent changes in patients' healthcare utilization patterns and delivery structure, 2) to predict the emerging behaviours and awareness of the participants, and 3) to propose how to prepare for such changes.
II. Materials and Methods
The framework of this study was developed first by a thorough review of past studies, including academic journals, books, policy reports that were published in Korea, in the United States as well as in European countries. Keywords that were used to review previous studies include the followings, but not limited to: "Ehealth", "health information technology", "computerbased care", "physician-patient electronic communications", "consumer health informatics", "online healthcare", "hospital information systems", "electronic medical record", "digital hospital", "medical informatics", "telemedicine", and "health knowledge management." In particular, we focused on studies that addressed changes in behaviours of consumers and doctors as well as relationships between them. In addition, statistics from domestic as well as international resources were used to understand trends of developments in medical informatics, changes in the public and providers' attitudes, as well as recent changes in the patterns of healthcare delivery system.
Based on extensive reviews of past studies and international case studies, key questions for group and individual interviews were developed. Face-to-face interviews were conducted with two Korean medical sociologists. Also, in-depth interviews with two scholars on medical informatics in the United States were conducted. In addition, a group discussion was conducted with a group consisted of a medical sociologist, medical providers, and health policy experts in Korea. Interviews were recorded and transcribed for in-depth qualitative analysis. Both individual and group interviews were focused on participants' views on recent developments of medical informatics and related changes in the doctor-patient relationship, healthcare service utilization patterns, and the service delivery system. Policy implications concerning these changes were also discussed.
III. Results

Changes in healthcare environment
Participants in the group discussion as well as individual interviews expressed similar views regarding recent changes in healthcare environment that are increasing importance of digitalization of medical information.
Domestically, there were significant changes in the healthcare environment, including a series of the healthcare system changes, increasing competition among institutions, changes in medical culture in our society, changes in treatment patterns and advances in technology 5) . Both domestic and international participants observed that the 21 st century, characterized by aging and globalization, is experiencing significant changes in the healthcare service utilization patterns and its delivery structure, in both qualitative and quantitative ways.
Medical informatics was referred to play a significant role amid such changes in the healthcare environment. First, a trend of ambulatory substitution is occurring.
Formerly, surgical procedures were only available as inpatient services, but now it is changed so that the sur- Communications that are web-based and two-way interactive is referred to as "E-encounter". Recent studies on consumer health informatics present several models proposed to describe the "E-encounter. . Based on interviews and literature reviews, we examined the empowerment of healthcare information consumers in two different aspects, e-patient and e-community.
1) Empowerment of e-patient
Empowerment of e-patient is apparent in the fol- disease prevention program is expected to satisfy the needs for better information, self-control, self-efficacy, and social support system in the healthcare service delivery process, thereby providing decision support to the patients 12) . At the same time, this will allow doctors to minimize incorrect diagnosis or medical errors, if work-loads of doctors from having to analyze data and make complex decisions can be decreased 13) . It was also noted that in order for the patients to actively participate in the decision making, they have to become an 'expert patient'. It was suggested that future tasks in patient sovereignty include propagation of medical knowledge without highly specialized, out-dated technological and medical lingo so that patients can acquire medical knowledge more easily and precisely. Finally, empowerment of e-patient means better access to medical knowledge. Internet search engine allows increased gain of general health information, as well as more hard-core medical knowledge that was only available through healthcare service providers.
It is interesting to see that while everyone agrees on the need for information gain through internet and web communities is increasing fast, they also predicted that the quality and the actual effect of information gain on the patient's health improvement and their treatment decision were still debatable. While its potential as a catalyst to switch to patient-centered healthcare service structure is anticipated, medical sociologists in Korea expressed strong concerns that individual doctors' resistances towards the changes towards patient sovereignty would not be negligible.
There also are increasing efforts to provide more information on healthcare providers to the patients.
Whether such efforts actually lead to consumer empowerment is still being debated, and majority of past studies show that availability of such information has no direct effect on consumer behaviors 14) . However, it was reported that healthcare institutions pay more attention to the study results and make serious efforts to improve the quality of service 15) . sharing their own experiences. Lastly but most importantly, by forming trusting relationships among themselves members work as a team to achieve the goal of information sharing and comforting 16) . Also, to those isolated due to diseases, comforting environment that encompasses differences in location, time and culture is provided. Usually e-communities are managed by patients and their family, and sometimes by nurses, at a very low cost 17) . In a study done by Chung 18) , health 
2) Empowering through e-communities
IV. Discussion
Based on these findings, we suggest the following tasks in preparing for the future paradigm shifts in the healthcare system. First, protecting privacy and security of private information will become an even more im- . This harbors a potential of facing an unequal distribution of resources, In conclusion, our study was an attempt to examine how digitalized healthcare affects patients' and doctors' attitudes towards the medical care services, the deliverance structure, as well as potential problems that could come from these changes. Future studies should expand the findings from this study with empirical findings. For example, conducting surveys with doctors and patients will produce interesting evidences how fast these changes that were predicted by scholars are occurring in reality. Such efforts will better prepare us to face the fundamental paradigm shifts in the healthcare system and to allow these changes to truly benefit the future society.
